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— ^ 1 . A method of revascularizing a portion of a 

'patient's myocardium comprising: 

positioning an electrode terminal in close proximity to 
a target site on a wall of the patient's heart; and 

applying high frequency voltage to the electrode 
terminal, the high frequency voltage being sufficient to 
volumetrically remove tissue at the target site. 

42. The method of claim 41^tfrther comprising applying 
high frequency voltage between the electrode terminal and a 
return electrode, the high frequency voltage being sufficient to 
volumetrically remove tissue at the target site. 

43. The method of claim 41 fu^her comprising 
advancing at least a surface of the electrode terminal into a 
space vacated by the removed tissue. 

44. The method of claim 43 ylt^rein the surface of the 
electrode terminal is advanced beyond a plane formed by the outer 
surface of the heart wall. 

45. The method of claim 41 fj^-^tTier comprising applying 
sufficient high frequency voltage to the electrode terminal to 
promote revascularization of myocardial tissue in the region of 
the target site. 

46. The method of claim 41 furtjaer comprising axially 
translating the electrode terminal to form a channel through at 
least a portion of the heart wall. 



47. The method of claim 41 tu;^her comprising: 
introducing at least a distal end of an electrosurgical 

catheter into the ventricle of the heart; and 

positioning the distal end of the catheter in close 

proximity to the endocardium. 
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48. The method of claim 47 ^^further comprising 
introducing the electrosurgical catheter through a percutaneous 
penetration in the patient. 

49. The method of claim 41/£u^ther comprising: 
introducing at least a distal end of an electrosurgical 

probe through an opening in the patient's chest cavity; and 

positioning the distal end of the probe in close 
proximity to the epicardium. 



50, The method of claim 49^^ wherein the probe is 
introduced through an intercostal penetration in the patient, 




51. The method ''bfj^etaim 41 £<rf"ther comprising an 
lectrode array including \ ^^dip^ality of electrically isolated 

electrode terminals . 

52. The method of claim 4 l^^^^dT^rein the electrode 
terminal comprises a single electrode adjacent to a distal end of 
an electrosurgical probe. 

53. The method of claim 41^^/^erein the return 
electrode is located on an external surface of the patient's 
body. 



54 . The method of claim 4/3: wherein the return 
electrode and the electrode terminal are both located on an 
electrosurgical probe . 

55. The method of claim 41 further comprising 
controlling the depth of tissue removed from the myocardium. 




56. The method of claim 41 farther comprising locating 
electrically conductive fluid between the electrode terminal and 
the heart wall. 
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57. The method of claiaK^''2 further comprising locating 
electrically conductive fluid between the electrode terminal and 
the return electrode and generating a current flow path from the 
electrode terminal through the electrically conductive fluid to 
the return electrode. 

58. The method of claim 56'''''^wh^ the electrically 
conductive fluid comprises isotonic saline. 



59. The method of Nclaim 41/further comprising forming 
a channel within said region ^^^^e myocardium. 




60. The method of alWam 41 further comprising forming 
a hole within said region of the myocardium. 

61. The method of claim 46 ^^^flirther comprising forming 
a revascularizing channel with a lateral dimension of about 1.5 
to 3.0 mm. 

62. The method of claim ^6^t^^^hBr comprising 
positioning a radially expandable lumenal prosthesis in the 
channel to maintain patency of the channel . 

63. The method of claim 46/vI^ierein the channel is 

curved , 

64. The method of claim 46^herein the channel has 
first and second openings on one side of the heart wall, and a 
substantially U- shape therebetween. 

65. The method of claim ^Syimex^in the channel has a 
depth of about 1.0 to about 4.0 cm deep , 

66. The method of claim 41/further comprising 
aspirating fluid and/or solid products from the target site, 
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67. A method of Vevascularizing a portion of a 
patient's myocardium comprisYng: 

positioning an eleot;:x)de terminal in close proximity to 
a target site on a wall of tl-^^^p^tient ' s heart; and 

applying high fregilpiVpy voltage to the electrode 
terminal, the high frequency 'Voltage being sufficient to promote 
revascularization of myocardial Vissue in a region of the target 
site . 

68. The method of claim 67 wherein blood supply is 
restored to the myocardial tissue irfche region of the 
myocardium. 

69. The method of claim 67-'^5Tierein revascularization 
of myocardial tissue is at least partly accomplished by 
volumetrically removing a portion of the tissue in said region. 



70. The method of claim 67 wherein revascularization 
of myocardial tissue is at least partly accomplished by forming a 
channel within said region of the myocardium. 

71. The method of claim 67 wl;>^ein revascularization 
of myocardial tissue is at least part!^ accomplished by forming a 
hole within said region* of the myocardium. 

72. The method of claim 67>>^Euxther comprising 
advancing at least a distal surface of the electrode terminal 
into a space vacated by the removed tissue. 



73. The method of claim 67,^^rther comprising: 
introducing at least a distal end of an electrosurgical 

catheter into the ventricle of the heart; and 

positioning the distal end of the catheter in close 

proximity to the endocardium. 
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74. The method of claim 67 ^^jj^th^r comprising: 
introducing at least a distal end of an electrosurgical 

probe through an opening in the patient's chest cavity; and 
positioning the distal end of the probe in close 

proximity to the epicardium. 




75. The method of claim 74^wherein the probe is 
introduced through an intercostal penetration in the patient. 

76. The method of^birS^ 67 further comprising an 
electrode array including a |p2j,i^lity/oT^e isolated 
electrode terminals , 

77. The method of claim 67 wirerein the electrode, 
terminal comprises a single electrode^adj acent a distal end of an 
electrosurgical probe . 

78. The method of claim 68 fofrther comprising applying 
high freguency voltage between the e^ctrode terminal and a 
return electrode, the high frequency voltage being sufficient to 
volumetrically remove tissue at the target site. 

79. The method of claim 7 8^^/;?h^r^i^ the return 
electrode is located on an external surface of the patient's 
body. 

80. The method of claim 78 wh-er^in the return 
electrode and the electrode terminaVare both located on an 
electrosurgical probe . 

81. The method of claim 67yfurther comprising 
controlling the depth of tissue remcKred from the myocardium. 

82. The method of claim 67 fu^her comprising locating 
electrically conductive fluid between 'l^he electrode terminal and 
the heart wall. 
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83. The method of claim 78^.-*tirther comprising locating 
electrically conductive fluid between the electrode terminal and 
the return electrode and generating a current flow path from the 
electrode terminal through the electrically conductive fluid to 
the return electrode. 

84. The method of claim GT^^wher^ein the electrically 
conductive fluid comprises isotonic saline. 



85- The method of claim 70>-ftirther comprising forming 
a channel with a lateral dimension of about 1.5 to 3.0 mm. 



86. The method of claim 7 0 jt^^iierein the channel has a 
depth of about 1.0 to about 4.0 cm deep. 

87. The method of claim 70 fp^ffRer comprising 
aspirating fluid and/or solid product/s f rom the target site. 

88. An eleotrosurgical device for myocardial 
revascularization of a patient's heart tissue, the device 
comprising : 

an instrument sh^ft having proximal and distal end 
portions and an electrode terminal disposed on the distal end 
portion; and 

a connector within Ahe shaft adapted for coupling the 
electrode terminal to a high frequency power supply for applying 
a high frequency voltage to thpVgl^ctrode terminal, the voltage 
being sufficient to effect tl/e. voKimetric removal of heart tissue 
adjacent to the electrode termj 



89. The device of cla^^8 further comprising a return 
electrode adapted for coupling to a Viigh frequency power supply 
for applying a high frequency voltaga difference between the 
return electrode and the electrode terminal, the voltage 
difference being sufficient to effect wie volumetric removal of 
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heart tissue adjacent to the electrode terminal 



90. The deviae of claim 88^^wi^e'rein the shaft is a 
catheter shaft configureVi for endoluminal delivery into the 
patient's ventricular canity. 

91. The devicelof claim 88 ^^fierein the shaft is a 
probe shaft configured foi^ delivery into the thoracic cavity. 

92. The device df claim SB^^^^fierein the distal end of 
the shaft is sized for adva|[icing into a space vacated by the 
removed heart tissue. 



93. The device of \claim 92^>wfierein the space is a 
channel having a maximum lateral dimension of 2.0 mm. 



94. The device of claim 88^^itirther comprising an 
electrode array disposed at or \near the distal end of the shaft 



and including a plurality of el 
terminals, wherein current flo^ 
electrode terminals is indepe 
impedance between the electro 
electrode . 



rically isolated electrode 
at least two of the 
d^tly icontrolled based on 
al and the return 



95. The device of claim\ 88^jiith-erein the maximum lateral 
dimension of the distal end portior\ of the shaft is less than 
about 1.0 mm. 



96. The device of claim 9l4 whg^in the electrode 
terminals are embedded in an insulat-ing matrix to electrically 
isolate each terminal, the insulating matrix comprising an 
inorganic material. 



97. The device of claim 89\>H^erein the return 
electrode is disposed on the probe ana proximally recessed from 
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the electrode terminal. 



98. The deMce of claim 89^herein the return 
electrode and the electrode terminal are disposed on a distal 
surface of the shaft. 



99. The devic)p of claim 94/further comprising an array 
of return electrodes on 4 distal surface of the shaft and having 
an opposite polarity from\the electrode terminals. 



100. The device o^ claim 89,xfurther comprising a guide 
catheter having a flexible iteerable shaft for delivering the 
instrument shaft through a pi^rcutaneous penetration into the 
ventricular cavity. 



101. The device of dlaim 89 /wherein the return 
electrode is a dispersive pad \n contact with an external body 
surface of the patient. 



102. The device of 
delivery element having an ofl^nj 
terminal for delivering electVtcaS 
electrode terminal and the pat^e 



88 £<irther comprising a fluid 
ad)]acent the electrode 

:onductive fluid between the 
heart tissue. 



103. The device of claim \l02^urther comprising a 
return electrode, wherein the fluid\ delivery element is 
configured to generate a current flc^w path between the electrode 
terminal and the return electrode. 



104. The device of claim 89\,6tfrther comprising a fluid 
lumen within the shaft for deliverlpfg \an electrically conducting 
fluid to the electrode terminal, wheretn the fluid lumen is 
fluidly coupled to the return electrod^ and the electrode 
terminal . 
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105. The devAce of claim 88^/further comprising a 
suction lumen within th^ shaft adapted for coupling to a vacuum 
source . 



106. The deviceVof claim 88^>^rein the electrode 
terminal has a substantialvLy annular shape. 



107. An electrosutgical device for transmyocardial 
revascularization of a patient's heart tissue, the device 
comprising: 

an instrument shaft\ having proximal and distal end 
portions and an electrode terminal disposed on the distal end 
portion; 

a high frequency pow4r supply for applying a voltage 
difference between the return evLectrode and the electrode 
terminal, the voltage difference being sufficient to promote 
revascularization of myocardial \l:issue in a region of the target 
site; and 

a connector within the ^haft for coupling the electrode 
terminal to the high frequency ^^e^ supply. 

108. The device of cl^iml 107/ further comprising a 
return electrode coupled to the kiflh/lrequency power supply for 
applying a high frequency voltage^ difference between the return 
electrode and the electrode terminal 

109. The device of claim 1^7 wherein blood supply is 
restored to the myocardial tissue in fche region of the myocardium 
by volumetric removal of a portion of\the tissue in said region. 



110. The device of claim 1071 wherein the shaft is a 
catheter shaft configured for endolumi^al delivery into the 
patient's ventricular cavity. 
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111. The device of claim 107 wherein the shaft is a 
probe shaft configure© for delivery into the thoracic cavity. 

112. The device of claim 107 wherein the distal end of 
the shaft is sized for Advancing into a space vacated by the 
removed heart tissue. 

113. The devicA of claim 112 wherein the space is a 
channel having a maximum Lateral dimension of 2.0 mm. 

114. The device ©f claim 107 further comprising an 
electrode array disposed an or near the distal end of the shaft 
and including a plurality of electrically isolated electrode 
terminals, wherein current nlow from at least two of the 
electrode terminals is independently controlled based on 
impedance between the electrc^de terminal and the return 
electrode . 

115. The device of claim 108 wherein the return 
electrode is disposed on the pi^be and proximally recessed from 
the electrode terminal. 

116. The device of ^l^^l^rT^ wherein the return 
electrode is a dispersive pad \n \:/i^t^ct with an external body 
surface of the patient. 

117. The device of claim \l08 further comprising a fluid 
delivery element having an opening adjacent the electrode 
terminal for delivering electricall^ conductive fluid between the 
electrode terminal and the patient ' s\ heart tissue. 

118. The device of claim lib wherein revascularization 
of myocardial tissue is at least partly accomplished by 
volumetrically removing a portion of tne tissue in said region. 
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119. The devic 
of myocardial tissue i^ 
channel within said rec 



,of claim 117 wherein revascularization 
jast partly accomplished by forming a 
the myocardi 
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